, we performed an e-mail-based survey to assess responses of physicians at Yale University to being offered smallpox vaccine. Of 58 respondents, 3 (5%) had been or intended to be vaccinated. Reasons cited for declining vaccination included: belief that benefits did not outweigh risks (55%), belief that the vaccination program was unnecessary (18%), desire to wait and see what side effects occurred in vaccinees (11%), and worries about compensation or liability (7%). Most (94%) considered risks to themselves, family, or patients in their decision. Only 3% thought a smallpox attack in the next 5 years was likely or very likely. Physicians did not accept the smallpox vaccine because they did not believe the potential benefits were sufficient.
B
eginning in late January 2003, in anticipation of possible bioterrorist attacks using smallpox, the smallpox vaccine was offered to health care professionals as the first phase of a program to vaccinate the U.S. civilian population. 1 The goal of this phase of the program was to vaccinate an adequate number of health care professionals who then would be part of a first response team in the event of a bioterrorist attack. 1, 2 The program met with resistance from the professional community. Reflecting this resistance, the Institute of Medicine reported that during the months before the vaccine was offered, many health care workers did not consider themselves to be at risk for smallpox, were worried about transmitting vaccinia to their patients, and were concerned about lack of compensation in the event of an adverse reaction to the vaccine.
2,3
It is important to understand physicians' beliefs about the smallpox vaccine because their response to a vaccination program can determine its success. Physicians' opinions were critical during the initial phase of the program when a limited group of health care workers were being vaccinated because physicians' responses to the program may indicate how other health care workers and the general population will respond in the future. The general population will be influenced by how physicians respond, and physicians will counsel their patients based on their own opinions of the vaccine and vaccination program. 4 The objective of this study was to determine why physicians faced with actually being offered vaccination against smallpox decided to accept or decline it from February to April 2003.
METHODS
We performed an e-mail-based survey of physicians who had been offered the smallpox vaccine through Yale University. 5 All physicians at Yale have e-mail accounts and routinely receive messages by e-mail. We sent questionnaires to all attending physicians listed in the directories for relevant departments. The questionnaire included questions about whether physicians intended to receive or had received the smallpox vaccine, as well as 2 open-ended questions about why they made their decision about whether to be vaccinated. The questionnaire also included 28 closedended questions about previous vaccination against smallpox, contraindications for smallpox vaccine, and beliefs about the vaccine and the smallpox vaccination program. The questions were piloted on 10 physicians who were not offered the vaccine and would not be included in the study; then a preliminary questionnaire was e-mailed to 30 randomly selected physicians who were included in the study. Based on responses from those 30, the questionnaire was finalized and e-mailed to the remainder of the group. This work was supported in part by a grant from the National Institutes of Health (K24- 
Analysis of Open-ended Information
We analyzed the open-ended questions, asking why the physician did or did not receive the vaccine, using an analytic method called content analysis. 6 Using this method, we categorized the responses by the main theme of the response; each response could fit into more than 1 category. For example, one response read, "I have not been presented with compelling information to support that a threat is posed to justify the risk, be it however small, of the vaccine.... Additionally, it was not clear to me that my disability insurance would cover me in the case of an adverse reaction." This response was placed in both the category of "the benefits do not outweigh the risks" and the category of "worried about issues of compensation and liability." The categorizations were reached by consensus of 2 authors (ALB, ESH).
RESULTS
We sent questionnaires to 141 physicians. We received responses from 84 (60%); of those 84, 17 (20%) did not recall being offered the vaccine and therefore were excluded to ensure that we only included persons who had actively made a decision about vaccination. Of the remaining 67 who were eligible, 9 (13%) elected not to participate; and 58 (87%) completed the questionnaire and were enrolled in the study. Because of incomplete answers, as some persons did not answer all of the questions, the number of responses varies for each question. The characteristics of the respondents are shown in Table 1 . Most, 42 (73%), had been vaccinated previously, 7 (12%) had not, and 9 (16%) were unsure if they had been vaccinated previously. Only 3 physicians (5%) received (2 [3%] ) or intended to receive (1 [2%] ) the vaccine. Another 12 (21%) stated that they were undecided about vaccination; yet they had missed the February date for vaccination, and, according to the records at Occupational Health, no physicians were vaccinated in May or at any other times. Because we know that no other physicians were vaccinated, the overall proportion of physicians who were vaccinated was 2 out of 141 (1.4%).
The reasons that physicians gave in response to openended questioning for why they were or were not vaccinated are listed in Table 2 . The majority, 55%, were not vaccinated because they felt that the potential benefits of the vaccine did not justify its risks (e.g., "I do not feel that the risk of disease at this point is high enough for me to get immunized; there is probably a higher risk of complication from the vaccine than benefit"). Twenty-five percent indicated that they were not vaccinated because of the presence of a contraindication to the vaccine, 18% because they felt that that the smallpox program was unnecessary (e.g., "I do not think that we have enough data to support mass vaccination"), 11% decided to wait and see what the actual risks and benefits of the vaccine were (e.g., "I would also like more time to hear about the rate and types of adverse outcomes among individuals already vaccinated"), 7% were worried about compensation or liability issues in case of an adverse reaction (e.g., "Federal government has not settled compensation and liability issues satisfactorily"), and 4% did not trust the government's motives for vaccinating against smallpox (e.g., "I have no faith that the current administration in Washington is doing anything more than generating fear in the public to justify its agenda in Iraq"). Three of the 4 physicians (75%) who were worried about issues of compensation or liability worked in the emergency department.
Responses to 14 of the 28 closed-ended questions are shown in detail in Table 3 . In response to closed-ended questions, 98% of physicians (57/58) considered the risks and benefits when making their decision about vaccination (data not shown); 63% (32/51) responded that the benefits of the vaccine did not outweigh the risks (Table 3) . Three separate questions asked whether physicians considered risk to themselves, their patients, or their family; among respondents who answered all 3 questions, 94% (49/52) considered the risk to themselves, their patients, or their family when making their decision about vaccination (data not shown). Sixty-eight percent (36/53) considered whether they might transmit vaccinia to their patients if they were vaccinated (Table 3) . Most respondents, 84% (48/57), considered the necessity of the program when making their decision about vaccination (data not shown); yet, only 48% (25/52) felt that the smallpox program was necessary (data not shown), and only 45% (23/51) trusted the government regarding smallpox (Table 3) . Ninety percent (52/58) considered the likelihood of a smallpox attack when making their decision about vaccination (data not shown), and only 3% (2/56) felt that a smallpox attack in the United States was likely or very likely to occur in the next 5 years (Table 3) . Forty-four percent (24/54) considered issues regarding compensation and liability when making their decision (Table 3) .
DISCUSSION
At this hospital, less than 3% of physicians who were offered vaccination against smallpox received the vaccine. Respondents declined vaccination because they were not convinced that the benefits of vaccination outweighed the risks-risks not only to themselves but also to their families and patients. Respondents felt that the smallpox program was unnecessary; and without having a more detailed description of the chance of smallpox, several wanted to wait and see how safe the vaccine was. Compensation and liability in the event of adverse reaction were also issues, although they were less prominent and were primarily cited by physicians who worked in the emergency department. This clustering may reflect conversations among those physicians. The few physicians who were vaccinated felt obliged to do so because of their roles in the hospital epidemiology department.
Although the sample in this study was small and limited to one institution, the timing was ideal for capturing physicians' attitudes during the period when they were actively deciding about vaccination. Additionally, the use of an open-ended question allowed us to evaluate the complete range of beliefs and concerns held by physicians.
With very few physicians vaccinated in this area of Connecticut, the region may be insufficiently prepared for an outbreak of smallpox. At the time of this study, the risks of the vaccine were perceived by most to strongly outweigh its benefits; this situation is likely to have worsened due to reports of adverse cardiac events. 7, 8 To improve acceptance of the vaccine among physicians, federal public health authorities should acknowledge the degree of uncertainty regarding the probability of an outbreak of smallpox, provide physicians with as clear a description as possible of the likelihood of an outbreak, and provide techniques to minimize the risk of transmitting vaccinia to contacts. For a smallpox vaccination program to succeed using this live-virus vaccine, physicians need to be provided with more compelling reasons to be vaccinated. We thank the many physicians who participated in the study for their time and willingness to share their thoughts regarding vaccination against smallpox.
